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Abstract

A recent “shift” in flood risk management is associated with putting more emphasis on private mitigation
and protection measures, and on shared responsibility. Based on case study research in the South Bohemian
municipalities (Czech Republic) endangered by floods, this paper reports floods-related attitudes and actions of
local inhabitants. A total of 305 respondents participated in a survey; responses and additional commentaries
were examined through qualitative content analysis. Results show that though most of the local residents are
aware of the constant threat, a minority of them take up any mitigation measures or have some strategy to handle
a flood. Several cognitive biases and non-protective responses, the lack of interest and personal responsibility,
perceived costs, as well as the prevailing low perceived importance of floods for the local quality of life, hamper
improvements in general preparedness. From the viewpoint of Protection Motivation Theory, neither the locals’
threat appraisal nor their coping appraisal is high enough to sufficiently incentivise them to adopt private
mitigation strategies and measures. Flood information seems to be at hand for local residents, who are, however,
mostly not interested in using it. Perceived obscurities in handling the financial resources contribute to the
prevailing unwillingness to participate financially in flood protection. Differences in perceptions and actions
are associated with respondents’ individual characteristics (age, gender, level of education, previous experience
with floods). Based on our findings, we discuss several relevant policy implications.
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1. Introduction

In recent decades there has been a “shift” in flood risk
management (Bubeck et al., 2012; Fox-Rogers et al., 2016;
Kuhlicke et al., 2020; Raska et al., 2020). It has been
recognised that the large-scale technological protection
measures (e.g. dams), and technocratic solutions (e.g. safety
standards) are financially unsustainable (Bird et al., 2013;
Cashman, 2011; Ragka, 2015), and that they cannot
completely eliminate a flood threat (Birkholz et al., 2014;
Cashman, 2011; Ho et al., 2008; Fox-Rogers et al., 2016;

Soane et al., 2010). In actuality and in association with factors
such as the illusion of security provided by them (McPherson
and Saarinen, 1977), as well as the ongoing socio-economic
development in the flood-plains (Bubeck et al., 2012, 2013;
Henstra et al., 2018; Osti and Nakasu, 2016; Siegrist and
Gutscher, 2008; Soane et al., 2010), and the effects of global
climate change (Bloschl et al., 2019; Duzi et al., 2017; Fox-
Rogers et al., 2016), these technocratic “solutions” can even
worsen the course and consequences of floods.
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As aresult, there are calls for “more holistic”, “integrated”,
or “softer” approaches (Bamberg et al., 2017; Birkholz
et al., 2014; Bubeck et al., 2012; Fox-Rogers et al., 2016;
Haidu and Nicoara, 2011). Putting more emphasis on risk
communication, awareness raising, information campaigns,
participatory planning, non-technological and private
protection and mitigation measures, risk transfer instruments
and shared responsibility, these newer approaches are
expected to progressively complement the older ones (Bubeck
et al., 2012; Fox-Rogers et al., 2016; Henstra et al., 2018;
Hudson, 2020; Slavikova, 2018; Vavra et al., 2017).

Yet, the “shift” still seems to be rather more desired by
flood risk management authorities, experts, or researchers;
in fact, those who should be foremostly concerned with the
related changes, do not appear to be interested in getting
involved. More specifically, the flood plains’ inhabitants and
local property owners, though they are expected so to do,
prevailingly remain reluctant towards feeling responsible
for, and taking their share in, flood-related planning,
decision making, funding, and a take-up of protective and
mitigation measures (Bird et al., 2013; Henstra et al., 2018;
Terpstra and Gutteling, 2008; Vari et al., 2003); rather, they
still prefer to rely on state or governmental support (Box
et al., 2013; Brilly and Polic, 2005; Dzialek et al., 2013; Fox-
Rogers et al., 2016; Klemesova and Andrasko, 2015; Raska
et al., 2020; Vari et al., 2003), and they refer the responsibility
to “someone else” (Box et al., 2016, p. 1552). These issues are
subject to examination in this paper.

2.Theoretical background and the recent state
of knowledge

2.1 Private mitigation measures and strategies

As demonstrated, private protection and mitigation
measures applied by people living in flood-prone areas
can significantly reduce the risks, damages and losses
associated with flooding (Grothmann and Reusswig, 2006;
Kuhlicke et al., 2020; Lave and Lave, 1991). A variety of
less or more demanding measures and strategies are at
hand for individuals, as well as communities: some concern
the arrangements of buildings and their equipment, others
include the outer preventive and protection measures, or
the activities related to proper reaction and coordination
of activities (Bird et al., 2013; Brilly and Polic, 2005;
Bubeck et al, 2013; Duzi et al., 2017; Hudson, 2020;
Kellens et al., 2013; Kuhlicke et al., 2020; Montgomery and
Kunreuther, 2018). Yet, the lack of uptake of any of such
measures is regularly observed (Box et al., 2013, 2016; Bird
et al., 2013; Fox-Rogers et al., 2016; Osti and Nakasu, 2016;
Soane et al., 2010). To address this societal “passivity”, and,
through convenient political action to turn it into activities
contributing to risk and damage reduction, a gamut of
factors affecting people’s decision making and behaviour
are currently studied. These include, though not exclusively,
the perception and awareness of flood risk, information
availability and sufficiency, the financial incentives and
impediments, or the influences of personal experience and
socio-demographic characteristics.

2.2 Threat appraisal and information availability

Perceptions of risk and awareness of the threat relate
to the ways people subjectively assess the (potential)
danger, and to the extent to which they possess and utilise
the information about it. Thus, awareness includes the
perception of a disaster’s probability and of its expected
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consequences (Botzen et al., 2009; Bubeck et al., 2012;
Frantél and Maly, 2017): these two components are currently
combined within the concept of threat appraisal (Fox-Rogers
et al., 2016). Since it has been found that awareness of the
threat is an essential component of the flood preparedness
(Armas et al., 2015; Box et al., 2016; Fox-Rogers et al., 2016;
Grothmann and Reusswigg, 2006; Kuhlicke et al., 2020;
Osti and Nakasu, 2016), the availability and accuracy of
relevant information are stressed in regard to the risk
perception (see, e.g. Suykens et al., 2016). Yet, it has also
been recognised that information availability and awareness
of the threat do not have necessarily lead to desired personal/
societal action (Klemesova and Andrasko, 2015; Lave and
Lave, 1991; Soane et al., 2010; Wachinger et al., 2013).
Various communications issues (Cashman, 2011; Osti and
Nakasu, 2016) and cognitive biases (Armas et al., 2015;
Botzen et al., 2009; Burningham et al., 2008), can hamper
information acquisition and utilisation by individuals, and
the uptake of private protection and mitigation measures
(Bubeck et al., 2012; Dzialek et al., 2013).

2.3 Funding of protection, financial incentives
and impediments

Another factor to be considered is the financial context of
private mitigation activities, usually including instruments
such as ex-post compensation/relief mechanisms, ad hoc
subsidies, and insurance. These instruments, provided by the
public (governments) and private, market-based (insurance
companies) subjects (or, eventually, by their public-private
partnerships [PPPs]), are intermingled and applied in
various ways and intensities in particular countries (see
Hudson, 2020; Hudson et al., 2020a; Raschky et al., 2013;
Slavikova,2018; Surminski, 2018; Suykens et al., 2016).

Insurance is a prime risk transfer and recovery aid
instrument: it tends to be voluntary, it is usually provided by
the private market (or, eventually, by PPPs), and it is assumed
that, through a price signal, it incentivises additional risk
reduction by households (Hudson et al., 2019; Hudson, 2020;
Hudson et al., 2020a; Kuhlicke et al., 2020; Montgomery and
Kunreuther, 2018). Yet, the costs of taking out insurance,
or of the private mitigation measures’ adoption, may be an
issue (Duzi et al., 2017; Montgomery and Kunreuther, 2018;
Siegrist and Gutscher, 2008; Soane et al., 2010), especially
for less wealthy people (Bera and Danék, 2018; Kuhlicke
et al., 2020). Associated also with social (in)justice concerns
(Hudson, 2020; Surminski, 2018), the issue of costs is recently
studied through the concept of affordability (Hudson, 2020;
Kuhlicke et al., 2020). Not everyone has the financial resources
needed to uptake the mitigation measures, and, similarly, not
everyone can afford the insurance, especially if the premiums
are high (Hudson, 2020). Moreover, paying for one of the
options (insurance/mitigation measures) may, through a false
sense of security, or through a lack of residual resources or
willingness, rule out the other one (Bera and Danék, 2018;
Duzi et al., 2017; Surminski, 2018). Furthermore, there is
evidence of people’s negative experiences with the availability
of insurance and the practices of insurance companies (Bird
et al., 2013; Bubeck et al., 2013; Henstra et al., 2018; Lave
and Lave, 1991; Surminski, 2018).

Another factor in the game is called the “charity hazard”
(see Raschky et al., 2013) or, in the economics literature,
the “crowding-out effect” (Slavikova, 2018, p. 96). In brief,
this effect means that the existence of governmental relief
programs and funds (funded, for example, by tax money)
makes people passive regarding their own mitigation
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activities, including the (lowered) insurance demand; thus,
in the (macro)economic sense, the public sphere crowds-
out the private one, and inflicts a “vicious cycle” (Raschky
et al., 2013, p. 181) of insurance’s lower supply at higher
prices. The more certain is the governmental relief, the larger
is the crowding-out effect (Raschky et al., 2013). The validity
and importance of crowding-out, however, has been recently
questioned by several studies (see e.g. Slavikova, 2018).

Altogether, the relevant research suggests that to deal
with the pertinent issues, and to provide reliable incentives
for private flood-mitigation activities, there is a continual
need to look for an “optimal mix” of the particular financial
instruments (Hudson et al., 2019; Surminski, 2018; Suykens
et al., 2016).

2.4 The role of experience and socio-demographic
characteristics

A number of studies suggest that having a previous
personal experience with floods has a profound impact
upon the ways people perceive the threat or its potential
consequences (Burningham et al., 2008; Kellens et
al., 2013; Kuhlicke et al., 2020; Siegrist and Gutscher, 2008;
Wachinger et al., 2013), or how are they prepared to face
it (Bubeck et al., 2013; Kellens et al., 2013). This does not
mean, however, that the concrete effects of experience on
risk perceptions or mitigation behaviours are unambiguous
or straightforward. For example, as Wachinger et al.
(2013, p. 1052) put it, rather than by an experience with
flood “in itself”, people’s perceptions are shaped by the
severity of personal consequences experienced during past
events. Moreover, mixed findings relate to the impact of
the experiences of a flood on the likelihood of purchasing
insurance (cf.,, Box et al., 2016; Bubeck et al., 2013). In
addition, an experience of disaster does not necessarily lead
to the higher odds that a household will adopt any private
mitigation measures afterwards (Box et al., 2016; Duzi
et al., 2017; Soane et al., 2010).

In a similar fashion to personal experience, the role of
people’s socio-demographic characteristics in affecting
their floods-related attitudes and behaviours is widely
investigated and discussed (Babcicky and Seebauer, 2017;
Box et al., 2016; Cutter et al., 2003; Grothmann and
Reusswig, 2006; Kuhlicke et al., 2020). Age is one of such
characteristics, with increased attention paid to the social
groups considered to be especially vulnerable, such as the
elderly (Cutter et al., 2003; Fox-Rogers et al., 2016). Age
can be also associated with the ways people perceive risk,
or value and utilise different information sources (Babcicky
and Seebauer, 2017; Box et al., 2016; Kellens et al., 2011).
Moreover, it has been demonstrated that the differences
related to other characteristics, such as gender (Armas
et al., 2015; Brilly and Polic, 2005; Duzi et al., 2017; Kellens
et al., 2011) and education (Cutter et al., 2003; Henstra
et al., 2018; Lave and Lave, 1991), are reflected in floods-
related standpoints and activities as well. Yet, as in the case
of experience, the role of socio-demographic characteristics
has been recently questioned by studies seeing them as
rather ambiguous predictors of floods-relevant standpoints
and behaviour (Bubeck et al., 2012, 2013; Grothmann and
Reusswig, 2006; Wachinger et al., 2013).

2.5 Theoretical underpinnings

A range of theories and social-cognitive models is
currently applied to examine and explain the links between
various components of risk-related attitudes and activities

(see for example: Kuhlicke et al., 2020). In these theories,
the Protection Motivation Theory (PMT) has recently
gained special attention and widespread application in flood
risk research (e.g. Babcicky and Seebauer, 2017; Bamberg
etal., 2017; Bubeck et al., 2012, 2013; Fox-Rogers et al., 2016;
Grothmann and Reusswig, 2006; Hudson et al.,, 2020b;
Kellens et al., 2013). The PMT model builds upon two main
processes influencing motivation to protect oneself against
certain risks: the threat appraisal (see Section 2.2, above);
and the coping appraisal, which involves the perceived
response (i.e. mitigation behaviour or a measure) efficiency,
one’s own ability to carry out such response, and related
costs (including time, effort etc.) of the response (Bubeck
et al., 2012; Grothmann and Reusswig, 2006). The levels of
the two appraisals, and their mutual combination, then result
into two main kinds of responses, namely the protective
(such as adoption of particular mitigation measure) and non-
protective responses (see Sections 4.1, 4.2, 4.9). The basic
PMT model has been extended recently through the inclusion
of additional variables, such as personal characteristics, prior
experiences, social environment and social capital features,
and other factors (Babcicky and Seebauer, 2017; Fox-Rogers
et al., 2016; Hudson et al., 2020b).

Yet, the overall explanatory or predictive power of the
PMT, as well as of the other relevant theories and models,
is still rather limited (Bamberg et al., 2017; Kuhlicke
et al., 2020), and there are still no clear-cut links identified
or even established between mitigation behaviours and its
potential antecedents (Duzi et al., 2017; Soane et al., 2010).
The reasons for such a situation might reside in the
presence of local (contextual) specifics (Duzi et al., 2017,
Vévra et al., 2017), and/or in the existence of additional,
still unidentified and thus ignored factors (Babcicky and
Seebauer, 2017; Kuhlicke et al., 2020).

3.The present study

3.1Focus of the study

In the current research project, conducted in flood-prone
areas in the region of South Bohemia in the Czech Republic,
we examined the floods-related attitudes, motivations,
intentions and activities of local inhabitants and private
property owners. Several themes and issues were covered
by the research, including risk perceptions, protection and
mitigation measures, local quality of life, funding, floods-
relevant information and knowledge, responsibility-sharing,
prior flood experiences, and personal characteristics, as well
as the connotations of floods.

Building upon the theoretical background and recent
knowledge (Section 2), the present study and the pertinent
research questions, are focused upon five interrelated areas
of interest:

1. Private mitigation measures and strategies: What kinds
of measures and strategies to mitigate the flood threat
or future floods’ consequences do local people carry out?

2. Threat appraisal: Are the locals aware of the presence of
the threat? How do the locals perceive the influence of
floods upon their quality of life?

3. Information availability, sufficiency and usage: Do the
local people feel sufficiently informed about the threat?
What kinds of information sources do they utilise?

4. Participation in funding of the flood protection: Are
the locals willing to participate in financing the floods-
related activities?
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5. The role of experience and socio-demographic
characteristics: How do the peoples’ floods-related attitudes
and actions differ, taking into account their personal
characteristics such as age, gender, level of education, and
previous experience with floods?

Several studies and surveys with a focus similar to our
research were recently conducted in the Czech Republic
(Bera and Danék, 2018; Duzi et al., 2017; KlemeSova and
Andrasko, 2015; Raska et al., 2020; Vavra et al., 2017).
These researchers investigated the floods-related issues
and perceptions in one (Bera and Danék, 2018), two (Raska
et al., 2020), four (KlemeSova and Andrasko, 2015), and
ten or more (Duzi et al., 2017; Vavra et al., 2017) locations,
mostly villages/smaller municipalities or peri-urban areas
(Ragka et al., 2020) regularly affected by floods, and located in
various parts of the country. The study of Vavra et al. (2017)
partially (spatially) overlaps with our research, yet it was
conducted approximately seven years earlier.

In the current study, we build upon the findings of
these investigations, and refer to them in the text where
appropriate and applicable. Our study expands the
empirical knowledge related to flood risk perceptions and
several associated issues in the Czech Republic. Moreover,
though the concepts of threat appraisal and coping
appraisal have been utilised in the current work of Ragka
et al. (2020), our study is the first, to our knowledge, to
explicitly apply Protection Motivation Theory to study
flood risk perceptions and protection/mitigation behaviours
in the Czech Republic.

3.2 Geographical context

For a long period in history, floods have represented the
greatest natural hazard in the Czech Republic (Bera and
Danék, 2018; Brazdil et al., 2006). The country has a rich
history of applied protection and mitigation measures,
ranging from “landscape friendly” solutions, such as fish
cultivation lakes, to large-scale technological “solutions”
(e.g. dams, river-bed straightenings, etc.). Nevertheless,
there are around 2,500 km of rivers in the country that have
been preliminarily delimited as high-risk in accordance with
flood directive guidelines (Drab and Riha, 2010). During
recent decades, numerous flood events have been recorded
(e.g. in 1998, 2006, 2009, 2013). The flood of 1997 was the
Czech Republic’s largest in the 20" century in terms of flow
culmination rate, duration, area affected, casualties (52 lives)
and material damage (62 billion CZK = approximately 2.5
billion USD). Another flood in 2002 claimed 19 lives and led
to 70 billion CZK in damages (= approximately 2.9 billion
USD) (Brazdil et al., 2006).

Incentivised and influenced by the destructive floods
in 1997, and by the adoption of the European Water
Framework Directive and the Flood Directive, several
planning, strategic and legislative documents and
frameworks (such as the Czech Flood Protection Strategy)
were approved in the Czech Republic during the last two
decades (Duzi et al.,, 2017; Slavikova, 2018; Vavra et
al., 2017). Other than dealing with some related aspects of
flood risk management, in financial terms these documents
highlighted the need to support flood prevention, risk
sharing and the financial participation of municipalities
and property owners in flood defence construction, and
the limited provision of central government disaster relief
(Slavikova, 2018). The reality, however, rather differs from
such proclamations: recovery (ex- post) expenditures prevail,
organised mainly by the central government on an ad hoc
basis, and financed by the state budget (Slavikova, 2018;
Vavra et al., 2017). The funding of prevention plays
a complementary role, with the technical/structural
measures still prevailing. Moreover, inconsistencies and
obscurities have been observed as regards some of the
financial flows and final recipients of flood expenses
(Klemesova and Andrasko, 2015; Slavikova, 2018).

Flood insurance in the Czech Republic is voluntary
(Raska et al., 2020), provided (in bundled forms) by
private companies only. The floods in 1997 brought the
growth of (until then relatively cheap) premiums, with
another increase in 2005 (Duzi et al., 2017). Certain issues
associated with the practices of insurance companies can be
mentioned: disputes about the terms “flood” and “deluge”
after the 1997 floods; the fact that some endangered
properties are currently almost uninsurable (or they
simply cannot afford to purchase the insurance due to
high premiums); or the perceived obscurities and lack of
information related to risk calculations and compensations
(Duzi et al., 2017).

Our research took place in the Blanice river basin in
South Bohemia, the Czech Republic (see Fig. 1). Throughout
history, the area has suffered floods regularly (Broza, 2005);
the most recent were the floods in 2002, 2006, 2009
and 2013. A significant potential risk of flooding continues
to threaten the area (Klemesova, 2016); large parts of the
(inhabited) territory lie within a Q¢ flood zone.

3.3 Methods and procedures

Data were collected through a questionnaire survey
carried out in six municipalities (see Tab. 1, Fig. 1) in
May 2015. Respondents with a minimum age of 15 years
were interviewed by trained researchers. We decided to use

No. of inhabitants

Sample size

Municipality (age group 15+) (% of inhabitants)*
Putim 393 4.0
Strunkovice nad Blanici 1,014 4.0
Bavorov 1,272 4.5
Husinec 1,146 3.5
Vodiiany 6,087 1.5
Protivin 4,099 1.5

Tab. 1: Municipalities, number of inhabitants and sample size
Note: *The share of respondents was set at minimum of 3% of the total population in municipalities with less
than 1,500 inhabitants, and at minimum of 1.5% in municipalities with more than 1,500 inhabitants)

Source: Czech Statistical Office, 2015; authors’ processing
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Germany

Austria

Poland

Slovakia

Fig. 1: Location of the study area in the Czech Republic, and the six research sites (named)
Sources: Input data: ArcCR 500, 2019; CUZK, 2020; authors’ processing

this age limit since in the Czech Republic, under common
circumstances, 15 years is the age when persons obtain their
first ID card or become responsible in terms of criminal
law. Thus, from the viewpoint of flood risk perception
and mitigation behaviour, we consider such persons
knowledgeable enough for an appropriate (i.e. accordingly
to their age) sense of responsibility, level of awareness, and
abilities to assess the threat’s significance, or to access and
utilise the relevant information sources.

Furthermore, the pertinent research regularly reports
on specifics associated with young persons’ mitigation
activities, or the ways they acquire relevant information
(see Sections 2.4 and 4.6). For representativeness, according
to the x2 test (comparison of 2 with critical values at
significance level 0.05), the survey sample was adequate for
each of the municipalities with respect to gender and age
groups; but with respect to educational level it was partially

representative (see Tab. 2).

To cover the themes and issues of concern (Section 3.1),
the questionnaire consisted of a set of open-ended and
closed-ended questions. Such a combination of questions was
designed to keep the questionnaire adequately concise and
time responsive, yet still open and sufficiently exploratory to
capture the respondents’ individual, potentially idiosyncratic
views of the relevant issues. The design also allowed, in most
cases, for the closed-ended questions an option to accompany
the response with further commentary.

This way, the survey reflected the still rather inadequate/
incomplete state of knowledge regarding floods-related
decision making and behaviours, and the limited
explanatory power of the extant pertinent models and
theories (Section 2.5). As opposed to assuming an a priori
position with predefined categories of possible responses,
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Gender

Age group * Educational level **

Critical value 7.815

Critical value 3.84 Critical value 7.815

Obtained statistic value (y2) and representativeness (yes/no)

Putim 0.001 yes 2.168 yes 33.927 no
Strunkovice 3.324 yes 7.403 yes 2.252 yes
Bavorov 0.014 yes 3.653 yes 1.927 yes
Husinec 2.739 yes 7.259 yes 14.226 no
Vodnany 0.858 yes 3.801 yes 16.733 no
Protivin 2.650 yes 0.381 yes 11.244 no

Tab. 2: Representativeness of the questionnaire survey by means of the chi-square test
Notes: *Classification: age groups: 15-29 yrs, 30-49 yrs, 50-64 yrs, 65+ yrs. **Classification: incomplete/basic
education; a high school without General Certificate of Secondary Education; a high school with General Certificate

of Secondary Education; higher technical education/university graduation

Source: authors’ processing

the approach we used stayed in touch with the recent state
of knowledge and, at the same time, it was open enough
to provide an insight into the local circumstances and
specifics. Such an approach has been recently highlighted
by several authors (see e.g. Duzi et al., 2017, p. 260; Soane
et al., 2010, p. 3035).

Data from a total of 305 questionnaires were analysed.
Since the questionnaire covered a broad spectrum of research
issues, not all of them, or, more precisely, not all of the
questions used, could be analysed in this paper. Therefore,
in the present study, we primarily focus on the questions (see
Tab. 3) allowing us to answer the research questions set in
Section 3.1. The responses are examined from the view of the
whole sample, and in relation to four variables differentiating
the respondents based on their age, gender, educational level,
and whether they were, or were not, personally hit by floods
in the past (e.g. their property has been damaged).

As regards the data examination, the qualitative content
analysis (see for example: Hsieh and Shannon, 2005),
used to code and categorise responses to the open-ended
questions and the additional commentaries to closed-
ended questions, was accompanied by descriptive statistics
(especially cross-tabulations and frequency analyses).

4. Results and discussion

4.1 Private mitigation measures and strategies

Less than one half (44%) of the respondents stated that
they have some strategy or have taken up any private
measures to handle a flood. Reactive strategies (escape,
evacuation) prevailed, together with “simple” and vague
adaptive strategies and recommendations (e.g. not to live
by a river), and with the utilisation of mitigation measures
such as moving the furniture or usage of water resistant

Area of interest Question

Type of question

Mitigation strategies and measures

Threat appraisal

Information availability and usage

Participation in funding of flood
protection

Do you have any private strategy (or do you take up any measure)
to handle a flood?

Do you think that the flood might come to the municipality you live
in again?

How much do the floods influence quality of life in the municipality
you live in?

Do you feel to be sufficiently informed about floods-related threats
and options of protection?

[in case of “no” answer to previous question] What would you like
to learn more about, and in what way would you prefer to acquire
the relevant information?

Do you know some web pages dealing with the floods-related
issues?

[in case of “yes” answer to previous question] Which of this kind
of web pages do you know and use?

How often (when) do you use the relevant web pages?

Do you think that the inhabitants of, and the owners of properties
lying within, flood-prone areas, should participate in financing
[whatever kinds of] the flood protection measures?

What is your view about the flood tax, introduced in the Czech
Republic in 20117

open-ended

closed-ended with possibility
of further commentary

closed-ended with possibility
of further commentary
closed-ended

open-ended

closed-ended
open-ended
closed-ended with possibility
of further commentary
closed-ended with possibility

of further commentary

open-ended

Tab. 3: Areas of interest and wording of the questions used in the survey

Source: authors’ processing
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materials (see Tab. 4). Yet, the most frequent response was
in the “miscellaneous/other” category, subsuming a mixture
of answers, and often associated with resignation, mockery
or wishful thinking.

The reasons for not having any private mitigation strategy
were specified in about one quarter of such cases: the most
frequent were signs of disinterest or ignorance (“I am not
endangered by a flood”, “I live on a hill, so I don’t care”),
avoidance, underestimation or mockery (“I’ll rather have a
beer”, “I simply avoid news”), resignation (“you cannot stop
the natural element”), or responsibility transfer (“why me?”,

“ask the mayor”, “not my responsibility”).

Using the classification of adaptive behaviours proposed by
Kuhlicke et al. (2020), our results show that in the surveyed
communities:

i. individual behaviours and actions, i.e. those focused upon
protecting or saving oneself (or the members of the given
household) and one’s own properties, dominated over the
measures concerning other members of the community
(such as “help to the victims”), or measures involving
some kind of concerted common effort;

ii. the investment/one-time behaviours (e.g. sandbagging,
escape) prevailed over the routine/repetitive ones (e.g.
regularly monitoring the weather forecast); and

iii. the relatively minor, low-cost measures (e.g. sandbags,
“flood suitcase”) prevailed over the high cost ones (such
as more demanding house adjustments).

Similar findings have been recorded elsewhere (e.g. Bera
and Danék, 2018; Brilly and Polic, 2005; Duzi et al., 2017;
Fox-Rogers et al., 2016; Soane et al., 2010).

Furthermore, in concordance with Bird et al. (2013),
we noticed more frequent utilisation of reactive strategies
(escape) than of preventive ones. Similar to other studies,
including those from the Czech Republic (e.g. Bera and
Danék, 2018; Duzi et al., 2017), examples of both wet and
dry flood-proofing (Hudson, 2020; Hudson et al., 2019;
Montgomery and Kunreuther, 2018) were observed in
the study area: the first one of them limits damage once
water has entered a building, while the other one limits
the likelihood of flood water entry (Kuhlicke et al., 2020).

Living outside of the flood-prone areas seems to be the
most effective instance of dry flood-proofing, and so
permanent relocation may look like an appropriate option;
however, due to the related costs, or emotional attachment
to the place, intentions to relocate permanently are
rather rare (Bera and Danék, 2018; Duzi et al., 2017;
Dzialek et al., 2013; Klemesovd and Andrasko, 2015).
In our study area, the relatively frequent occurrence of
recommendations such as “to live on the hill”, suggests
that locals are aware of such a mitigation strategy and its
effectiveness. On the other hand, such recommendations
were almost absent amongst the respondents previously
hit by floods (see Section 4.5), and the concrete intentions
to move out were specified in singular cases only. An
important methodological limitation needs to be taken into
account in considering such findings, however: our survey
did not cover people who (possibly) had already moved out
of the area/municipality, but only those respondents who,
for whatever reasons, stayed to live there.

Yet the most important finding seems to be a general
prevalence of passivity, vagueness in what to do, lack of
uptake of any private measures, unwillingness to engage
personally, the transfer of responsibility to someone else,
and non-protective responses such as wishful thinking,
fatalism, resignation, avoidance, or mockery (see also
Section 4.2). Our study is not an exception in this sense, as
such observations are rather common (Box et al., 2013, 2016;
Brilly and Polic, 2005; Fox-Rogers et al., 2016; Osti and
Nakasu, 2016; Soane et al., 2010).

4.2 Threat appraisal

Most of the respondents (94%) are aware of the constant
threat, admitting that the municipality they live in might
be flooded again. Additional commentaries regarding
perceptions of the threat were divided into seven categories
(see Tab. 5). Due to their frequency, most respondents
acknowledged their awareness of the presence of the threat;
resignation and fatalistic views that people are just not
able to do anything against the floods followed; and third
most frequent were wishful thoughts and remarks about
environmental cues such as rain or river. The remaining
commentaries were associated with emotions such as fear

Categories of strategies/measures (and examples of answers) Fre((l% e):ncy
reaction to the immediate threat (“to pack up the most important things and to escape”, “just to leave”, “to take the kid, pack 19.6
up the things and leave”)

adaptation and avoidance (“to avoid the flood areas”, “to live further from the river”, “to live on the hill”) 17.6
mitigation measures (“moving the furniture to the upper floor”, “to use the solid wood furniture”, “if possible, nothing from 16.7
the glued materials”)

weather forecast/news/internet 11.8
observing the river 10.8
sandbags 9.8
prepared for evacuation (“to have the things ready”, “flood suitcase”, “to be prepared for evacuation”) 7.8
protective walls/barriers around the house 3.9
help to the affected (“I'll help the victims”) 3.9
preventive stock (water, food) 2.9
moving away 2.9
miscellaneous/other (“just to hold on”, “to sit on the hill and have a beer”, “to buy a boat”, “to pray”, “to take out insurance” 23.5

[one case only!], “to open the door and let the water run through”, “to follow the orders of the flood commission/mayor”)

Tab. 4: Categories of mitigation strategies and measures
Source: authors’ field research and processing
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Categories of commentaries (and examples of commentaries) Fre((l;) ()ancy
awareness (“so sure/surely it will come again”, “anytime”, “we expect it”, “the threat is permanent”, “maybe tomorrow”) 444
fatalism (“you cannot prevent it”, “people cannot do anything”, “it’s just nature”, “we are not able to influence it”, “you 18.5
cannot change the weather”)

wishful thinking (“one hopes it won't come anymore”, “hopefully the flood will not come again”) 9.3
environmental cues (“if it rains a lot [a flood will come again]”, “the Blanice river”) 9.3
worries, fear (“people are worried”, “I'm still scared”) 74
blaming, responsibility transfer (“stupid, they released the dam at once”, “dyke’s too low”, “it depends on the river board”, 7.4
“there were no floods under the Communists”)

optimism (“probably, they [floods in the future] will be smaller”) 7.4

Tab. 5: Categories of commentaries concerning the potential flood threat

Source: authors’ field research and processing

or worries, with the blaming of someone or something to be
responsible for causing (or not preventing) the flood, or with
optimism regarding the future course of floods.

Regarding the second component of the threat appraisal,
the perception of a floods’ consequences, Figure 2 shows
how respondents assessed the impact of floods upon the
(quality of) life in their municipality: while 22% see such
an impact as less significant, the shares of those seeing it as
(rather) significant, and those perceiving it as insignificant
(having no influence) were relatively balanced. Additional
commentaries on this topic most often (one third of cases)
mentioned feelings of fear or worries (“people are afraid”,
“just a bit of rain, and people start to worry”, “life in fear”,
“bad dreams”), followed by views that the impact of floods
concerns those living by the water only, or that the floods’
influence is important only during the floods.

Lack of risk awareness has been observed only occasionally
(Bird et al., 2013; Botzen et al., 2009; Burningham et al., 2008;
Wallace et al., 2016), yet this is not the case in the area
under investigation. Rather, similarly to some other studies
(Box et al., 2016; Klemes$ova and Andréasko, 2015; Lave and
Lave, 1991), we recorded high awareness of the threat, which
is, however, not accompanied by equivalent preparedness. A
significant proportion of the awareness-related comments
contained signs of various cognitive biases, recently
described as the “ostrich effect” (Burningham et al., 2008)
or “cognitive dissonance” (Armas et al., 2015), associated
with the non-protective responses (Bubeck et al., 2012; Fox-
Rogers et al., 2016), i.e. responses that cannot prevent future
damages. Although wishful thinking or undue optimism
might help to alleviate negative feelings, such fear and
worries (Grothmann and Reusswig, 2006), together with
standpoints of helplessness or fatalism (nothing can be done
against floods), might hamper private activity and the uptake
of mitigation measures (Bubeck et al., 2012, 2013; Dzialek
et al., 2013). Possible underestimation of the threat, and its
concurrence with the non-protective responses, need to be
seriously taken into account. As Duzi et al. (2017) suggest,

though people might be aware of the threat’s presence, this
does not mean they do not underrate the risk’s actual degree.
Another issue is the reliance upon someone/something else
rather than one’s own activity (Box et al., 2013; Brilly and
Polic, 2005; Duzi et al., 2017; Dzialek et al., 2013; Fox-Rogers
et al., 2016; KlemesSova and Andrasko, 2015). For example,
in comparing two different Czech communities, Raska et al.
(2020) showed that while people may acknowledge the floods
to be somehow inevitable, their risk perceptions can be
reduced through reliance upon public protection measures
or, contrarily, increased by the experience of these measures’
unreliability.

The second part of risk perception, i.e. the perceived
consequences, needs to be considered as well. In our study,
large shares of local residents have seen the impact of floods
upon their lives as less significant or insignificant, and
such a situation has been observed elsewhere (Jakubcova
et al., 2016; Vavra et al., 2017). A possible explanation can
reside in a flood’s impermanence and low-frequency nature
(Raska, 2015; Raska et al., 2020; Soane et al., 2010), or, if
floods appear regularly, in people’s adaptation to them (Bera
and Danék, 2018; Duzi et al., 2017; Jakubcova et al., 2016).
In both cases, however, the motivation to take private
precautionary measures might be inhibited. For instance,
as found in another study from the Czech Republic (Vavra
et al., 2017), many people living in flood-prone areas often
consider floods to be a part of the regular land management
regime, or even a unique, advantageous feature of local
life. Thus, according to such people, these “natural events”
should be rather respected, and there is no need to eliminate
them completely. In our study, however, the negative or
neutral and indifferent views of the floods’ impact upon
local lives prevailed.

4.3 Information availability and sufficiency

Most respondents (84%) felt that they were sufficiently
informed both about the threat and about the protection
and mitigation options. A minority of respondents (27%)
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Fig. 2: Perceptions of floods’ influence upon local quality of life

Source: authors’ field research and processing
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asked for any additional information about floods: even if
they did so, they were usually not able to specify what such
information should cover (standpoints that nothing can
be done better, or that it does not matter at all, prevailed,
followed by comments such as “I do not know” or “I have got
no idea”). Calls for earlier warnings, or for more information
about private protection measures, or about the threat and
its spatial extent, appeared in singular cases only. As for the
sources of floods-related information, respondents chiefly
relied on local broadcasting. Other sources included firemen
and rescue services, the representatives of local government,
neighbours (“people just tell each other”), the Internet and
newspapers. In-between respondents asking for additional
information, the preferred way to get such information was
the Internet. Less than one quarter of all the respondents
stated that they knew some floods-relevant web pages, and
about 60% said they never use such web pages as sources of
information. Out of the rest, most respondents used such
sources of information only once the flood had already come
(i.e. during the flood). The mostly utilised sources were the
websites of the Czech Hydrometeorological Institute, of the
Vltava River Board s.e., and of particular municipalities.

The lack of available information or the insufficiency
of floods-relevant information are part of the factors
traditionally considered in the insufficient uptake of
private mitigation measures. The expectation of the
“information deficit model” (Fox-Rogers et al., 2016, p. 331)
is that once people are informed about a threat and options
for its mitigation, they will act accordingly. As already
demonstrated (Bubeck et al., 2012; Lave and Lave, 1991;
Soane et al., 2010; Wachinger et al., 2013), however, the
information availability alone is insufficient in promoting
people’s mitigation behaviour. Rather, it seems to be
important whether people actually appreciate, acquire/
access and utilise the relevant information. In our study,
the respondents were mostly satisfied with the information
they have received, but this satisfaction was associated
with generally low interest in this information and its
usage (particular groups of locals, however, compared to the
others, displayed higher interest in information utilisation
- see the following Sections, especially 4.5 and 4.8). Thus, it
cannot be clearly stated whether the available information

is really sufficient or, in fact, only perceived that way, since
people do not take too much interest in it (especially in
times when the threat is not imminent). Nevertheless, the
underutilisation of information sources and lack of interest
in being informed were recorded also elsewhere (Box et
al., 2016; Lave and Lave, 1991; Osti and Nakasu, 2016;
Soane et al., 2010), and our findings regarding the prevailing
satisfaction with available information correspond with
observations made in other Czech communities (Bera
and Danék, 2018; Raska et al., 2020). Furthermore, our
findings that people prefer local sources of information
(such as broadcasting, personal contacts) are in line with
those of other researchers (Bera and Danék, 2018; Brilly
and Polic, 2005) as well. The importance of personal
relations and informal social ties in speedy dissemination
of the threat-related information was recently mentioned
by Babcicky and Seebauer (2017).

4.4 Funding of protection and mitigation measures

Slightly more than one half (55%) of respondents thought
that the local owners of properties should not financially
participate in the flood protection, while less than 30%
held the opposite view. Further commentaries on the
topic (see Tab. 6) most often mentioned the inappropriate
excessiveness of any financial burden, or the issues of
insurance such as its unavailability or unattainableness. The
other recurring kind of commentary, the “why should they/
we pay, when...”, was usually supplemented by some kind
of “explanation” of the respondents’ reluctance towards
participation. Most recurrent was the reference to “someone
else’s responsibility”. Some respondents also pointed to
“selective” participation (some people should pay, and some
not), some focused on the personal responsibility of “them”
(i.e. of those people living in the flood zones), and some
agreed with some kind of “smaller” participation.

The flood tax, introduced in the Czech Republic
in 2011, meant a further monthly deduction of 100 CZK
(approximately €3.70) from the already-taxed income,
and remained in force for only one single year, and that is
probably why about one quarter of respondents expressed
lack of knowledge about it. An agreement with the tax (i.e.
a willingness to pay the tax in case of its reintroduction)

Categories of statements (and examples of statements) Fre((l(; e)zncy
financial issues and insurance (“who can afford it [financial participation] these days?”, “even if someone would like to 34.2
insure the house, the amount is so high it is better to keep the money at home”, “they [insurance companies] didn’t want

to insure them, cos they live in the flood area”)

WHY TO PAY...:

a) ...when someone else should pay/take care (“rather the town”, “the state should take care of them”, “the construction 21.1
was allowed in there, so why should people pay?”, “the whole community should take care”)

b) ...when there are taxes/insurance (“and so why do they pay taxes?”, “they already pay bigger insurance just because they 10.5
live next to the water”, “they are insured, so why should they pay?”, “once they pay insurance, the state should take care”)

c) ...when those people just live in there (“why should they pay more just because of the place where they live?”, “they are 7.9
beaten by the life in there, so why should they pay?”)

selective participation (“those who moved in there voluntarily, should pay, those who were born in there, shouldn’t”, “only 21.1
those [should pay], who are concerned [get flooded] regularly”, “those should pay, who have got enough money for that”, “old

people shouldn’t pay”)

personal responsibility of “them” (“it was their decision to live there”, “they chose the place for living”) 13.2
“my” personal responsibility (“it is just my responsibility”) 5.3
“smaller” participation (“with smaller amount of money, I would participate”) 5.3

Tab. 6: Categories of participation statements regarding financial participation

Source: authors’ field research
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Categories of statements (and examples of statements) Fre((l(z ()ancy
absence of knowledge about the tax (“never heard about it”) 23.2
solidarity (“people should help each other”, “we cannot turn our back on them”) 10.6
rightfulness of the tax (“it makes sense”, “right decision”) 10.2
“conditioned” agreements (“if it would serve the right purpose”, “if there was not corruption all around”, “if someone 8.9
won’t steal the money”, “but the money must be used for help after the flood”, “but it must really help”)

strict refusal (“nonsense/crap”, “I wouldn’t accept the money”) 6.9
undemanding tax amount (“100 Czech crowns is not so much/it won’t hurt us”) 5.3
obscurities in using the money (“I don’t know what for it was used”, “solidarity is fine, but we pay for irresponsibility and 5.3
sloppiness”, “government’s scam, where is the money?”)

feelings of injustice (“it is unfair”, “I won’t pay money to anybody!”) 45
responsibility of someone else (“why should it be paid by people?”, “there is enough money in the state cash register”, 3.7
“politicians should take it off their salaries”, “it should be paid by those “experts” who straightened the river beds...”)

distrust and suspicions (“the money would have been stolen anyway”, “the politicians will just steal it”, “a lot of money 3.7
gets “lost” in the Czech Republic”)

overabundance of taxes (“there is already enough of taxes...”) 2.0
sufficiency of insurance (“that is what the insurance companies are here for”, “I pay for the insurance, so why should 1.6
I contribute?”)

agreement with the tax without further commentary 19.1
disagreement with the tax without further commentary 8.5

Tab. 7: Categories of statements about the flood tax
Source: authors’ field research

was reported in 45% to 54% of responses (see Tab. 7). The
numbers are approximate in this case, since some of the
respondents’ commentaries were extensive and it was not
always possible to decide clearly which kind of standpoint
they expressed. Those agreeing with the tax often pointed
to the need of solidarity, to the rightfulness of the tax, or
to its undemanding amount. Some respondents conditioned
their agreement with various “ifs” and “buts”, suggesting
doubts about how the income from the tax would be used.
Such doubts and suspicions served as reasons to refuse
the tax by another groups of respondents: some pointed
to obscurities in handling the money; some believed in the
tax’s ineffectiveness; some argued that the financial issues
are someone else’s responsibility; and some expressed
distrust and worries that the money will “disappear” or will
be stolen. Altogether, such opinions accounted for about one
quarter of the responses.

Our research pointed to several issues associated with the
funding of flood protection in the study area. Most of them
have been observed elsewhere as well, and they are frequently
discussed in the relevant literature (see also Section 2.3).
The unwillingness to participate financially, noticed also in
other Czech communities (Raska et al., 2020), is linked with
expenditures often considered by people to be excessive (Bird
et al., 2013) and unaffordable. This might be the case for
insurance as well. Moreover, another issue often associated
with insurance is its unavailability due to insurance
restrictions (Bubeck et al., 2013; Lave and Lave, 1991). Once
again, the “seeking out” of “someone” bearing responsibility,
observed also in another study from the Czech Republic
(Duzi et al., 2017), appears to be an important factor here.
As our findings suggest, in this way a local community might
become polarised by those who should pay and those who
should not. Typically, as well, the expenses are expected to be
paid by government (Henstra et al., 2018; Vari et al., 2003).
As stated by Raschky et al. (2013, p. 181), the actual existence
of government relief funds, past personal experience and/

or media reports of past catastrophes and government aid,
seems to feed individual beliefs that the government will
provide financial catastrophe assistance.

The government can gain relevant financial resources
through taxes, a step, which, as observed in our study, was
rather acceptable to locals than direct participation. As our
results suggest, the importance attributed to solidarity,
recorded in another Czech community as well (Bera and
Danék, 2018), and the undemanding tax amount could
be of importance in this case. Yet, the support for the tax
seems to be tentative and it can easily turn to refusal due to
distrust and suspicion about how the revenues will be used
(Klemesova and Andrasko, 2015; Thieken et al., 2006; Vari
et al.,, 2003). The resulting situation then is a paradoxical
one: people tend to rely on the government to take care of
the expenses, yet it is the same government that many of
them do not trust.

4.5 The role of experience

Previous personal experience with floods is reflected in
respondents’ floods-related standpoints and behaviour.
Approximately 60% of the affected (i.e. of those respondents,
who experienced, for example, damage to private property
during previous floods) claimed to have some strategy to deal
with a flood: reactive and mitigation strategies and measures
(including the usage of sandbags) dominated (mentioned by
about one third of responses), followed by (with much lower
importance) preventive strategies and protective measures
(e.g. to have the things packed, to build protective walls). Not
having any strategy was, in this group, usually justified by
the impossibility of doing anything against floods, or through
reference to the responsibilities of someone else (mostly
some authorities). The unaffected had some strategy in less
than 37% of case: they preferred strategies such as to avoid
living in flood-prone areas, and to watch the news or weather
forecast, yet mostly they stated that they just do not need
any strategy at all.
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In additional commentaries associated with flood
awareness, the affected (compared to the unaffected) more
often mentioned the instant presence of a threat, wishful
thoughts (the second most frequent kind of comments for this
group), environmental cues such as rain or the river (more
than twice more often), fear and worries. Fatalistic views and
opinions that nothing can be done against floods, together
with blaming someone or something to be responsible for
causing (or not preventing) the flood, were rather stated by
the unaffected.

While the affected and the unaffected were similarly aware
of the threat (a slightly higher awareness was recorded
amongst the affected), they differed markedly in their
perception of the floods’ impact upon the local quality of
life: nearly four times more often (19%) did the affected see
such an impact as significant (often emphasising the related
fear and worries), and roughly two times less frequently
(24%) they said floods have no influence upon life in their
municipality.

For some of the sources of information about floods, the
affected more often stated communication with firemen
and local representatives, rescue services, and emergency
warning sirens (never mentioned by the unaffected). About
two times more frequently they also asked for improvements
of the local broadcasting and lectures about floods. The usage
of floods-relevant web pages was almost twice more frequent
amongst the affected as well (nevertheless, half of them said
they never use such web pages).

The willingness to financially participate in flood
protection was significantly lower amongst the affected (68%
disagreed), and three times more often they talked about
the injustice of being expected to pay only because they live
in flood zones, about the excessiveness of any additional
financial burden, and about the issues of insurance
unavailability. On the contrary, the unaffected often (18% of
cases) talked about the inadequacy of paying (more) due to
already paid taxes or insurance (such a commentary did not
appear in a single case amongst the affected), and also three
times more often than the affected pointed to the personal
responsibility of the people living/owning properties in the
flood zones.

Disagreement with the flood tax was expressed by one
third of the unaffected, and more than one half of the
affected. Twice more often the unaffected stated they
do not know anything about the tax, or that the tax is
unfair. Criticism and doubts associated with the ways of
using the tax revenue appeared four times more often in
the commentaries of the affected (it was one of the most
frequent comments amongst these respondents). More often
they also doubted the effect of the tax, stated that the tax is
useless, a crap, or financially too demanding, and suggested
that the money will be stolen anyway.

Similar to our findings, the significant role of personal
experience with a flood in influencing the flood risk-
related thinking, emotions and behaviour was previously
indicated by many other studies on the topic (Bubeck
et al., 2012, 2013; Grothmann and Reusswig, 2006; Ho et al.,
2008; Kellens et al., 2013; Lave and Lave, 1991; Raska, 2015;
Siegrist and Gutscher, 2008; Wachinger et al., 2013). Our
study supports the view that being personally affected by
a flood usually raises the chances that people will adopt
some private mitigation strategies or measures (Bera and
Danék, 2018; Bubeck et al., 2013; Kellens et al., 2013). On
the other hand, we found that there was still a large share of
the affected not adopting any measure or strategy (cf. Soane

et al., 2010), and turning to a non-protective responses (Fox-
Rogers et al., 2016) such as the wishful thoughts, fatalism or
standpoints of helplessness (in our study, wishful thinking
was markedly prevalent amongst the affected). Our findings
also show that the affected associate flood threat with specific
connotations (e.g. rain will bring a flood) or, as observed
elsewhere (Siegrist and Gutscher, 2008), with emotions such
as fear or anxiety. In accord with Soane et al. (2010), we
observed the effect of experience with floods on a lowered
sense of one’s own responsibility for flood protection.

Another aspect is perception of the risk: when taking
into account threat awareness, while we did not observe
any significant difference between the affected and the
unaffected, a noticeable difference appeared regarding the
potential consequences of floods for local quality of life. More
specifically, the affected envisaged such consequences as
much more severe, a finding which accords with other studies
(Bera and Danék, 2018; Burningham et al., 2008; Kellens et
al., 2013; Siegrist and Gutscher, 2008; Wachinger et al., 2013).
Thus, overall threat appraisal is higher amongst the affected.
Our results also show that being personally affected by a flood
is associated with more frequent usage of more information
resources, which is consonant with the findings of Box et
al. (2016), and with less willingness to pay for flood protection
(either through direct participation or taxes).

4.6 The role of age

Regarding floods-related strategies, the youngest
respondents most often (one third of answers) relied on
(watching) news, weather forecasts, the Internet and other
information sources (in comparison, among the oldest
respondents no one mentioned this kind of strategy), or on
reactive strategies such as escape and evacuation (while
the preferences of such strategies gradually decreased with
increasing age). Together with the oldest respondents, they
also most often stated that it is not necessary to have any
strategy at all. The youngest also least often talked about
avoidance of life in flood-prone areas: this strategy was
stated four to nearly seven times more often in the other
age groups, most often amongst the oldest respondents.
Mitigation strategies such as moving the furniture into the
upper floor or using water-resistant materials were mostly
mentioned by those aged 50 to 64 (more than one third
of their commentaries), while in the other age groups the
importance of such measures was much (approximately
three times) lower.

The tendency to relegate the responsibility to someone else
was relatively most frequent amongst the oldest respondents.
The oldest respondents also attributed the least importance
to the Internet as a source of floods-relevant information,
as less than 7% of them mentioned it compared to the 32%
average for all respondents. They rather relied on personal
contacts with neighbours and local authorities. In general,
the utilisation of floods-related web pages decreased with
increasing age.

The youngest respondents were the only age group in
which agreement with financial participation on flood
protection prevailed — more than half of them agreed, while
in the other groups this proportion did not exceed one third.
Even so, these respondents also most often referred to the
responsibility of the flood zones’ inhabitants, in 33% of cases,
which was more than three times more often than the other
age groups. Simultaneously, they were also those least often
“excusing” the inhabitants and owners of properties with the
“why should they/we pay, when...” kind of answer (two to
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five times less often than in the other age groups). The oldest
respondents, on the other hand, most often pointed to the
(excessive) financial burden and preferred some “smaller”
kind of participation. The highest shares (around 40%) of
those agreeing with the flood tax were recorded in the two
older age groups, Yet it must be noted that in these groups
the disagreement was highest as well (around 30%), since in
the two younger age groups those leaving the question about
the flood tax unanswered prevailed (most often they just
did not know about the tax). The older two groups had also
in common the highest frequency of doubts about the tax’s
usefulness and effectiveness, of worries that the money will
be stolen, and, especially, of complaints about the obscurity
in handling them.

Our findings are partly in line with those of other
researchers. As revealed by Duzi et al. (2017), the presence
of children can positively influence the adoption of flood
risk protection measures by a household. Although the
presence of children was not included in our survey items,
the content of additional commentaries suggested that
children really might be an important driving factor for
adoption of, especially, reactive strategies (the “to take the
kid, pack up the things and leave” kind of commentaries).
We also observed that increasing age was associated with
decreasing preferences for reactive strategies, and of
information sources such as the Internet (Box et al., 2016).
Similar findings were reported in another Czech community,
where Bera and Danék (2018) recorded higher reliance
upon the Internet and mobile devices amongst the younger
people, while the senior residents relied on more traditional
ways of information acquisition. The view of Babcicky and
Seebauer (2017) that risk perception decreases with age was
not supported by our study. The lack of experience amongst
the youngest respondents, and the long-term experience
of the oldest ones (Burningham et al., 2008), might be
represented in the similarity in neglecting the need to have
any specific mitigation strategy, yet also in differences in
case some strategy is adopted (cf. Soane et al., 2010), as our
study shows. Age-associated previous experience also seems
to be reflected in the older respondents’ negative standpoints
towards one’s own responsibility for flood protection.
A Canadian study (Henstra et al., 2018) suggests that older
people might be more willing to pay for flood protection, yet
our findings are different. Possible explanations might reside
in different financial opportunities (Czech respondents were
not completely unwilling to pay, they preferred, however,
some “smaller” participation) and, once again, in previous
experience (Czech respondents were strongly sceptical about
how the money will be used).

4.7 The role of gender

Two times more often, men (20%) compared to women,
stated they do not need any strategy to handle a flood. Their
most preferred strategy was to avoid living/building houses
near the river (they mentioned it twice as frequently as
women). Women preferred (more than 20%) strategies such
as moving the furniture and house equipment (into upper
floors) and using water resistant materials. They also (three
times more often than men) talked about the precautions
of having things packed up and prepared for the sake of
a possible evacuation.

Concerning their comments associated with a flood risk,
men twice more often declared their awareness of the threat,
and also more often blamed someone/something else. Women’s
comments were more often associated with fear and worries,
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but also optimism. Men demonstrated better knowledge of
the floods-relevant web pages (more than one fourth of them
specified such pages compared to 16% of women).

In association with financial participation in flood
protection, men four times more often talked about the
personal responsibility of those who live/own properties
within the flood zones. Women more often mentioned
“selective” participation, and they also tended more to
“excuse” the people from paying - especially the “why should
they pay only because they live there” kind of commentary.
This assertion made the difference between them (it appeared
in 15% of women's answers) and men (who did not mention
it at all). In general, however, women were less willing (24%)
to participate directly. On the other hand, women in more
than half of the cases, agreed with the flood tax (compared
to about 40% in the case of men). Approximately twice more
often women stated that the tax is a right thing, but also that
someone else (predominantly the state/government) should
secure the financial resources. Men nearly three times more
frequently mentioned the obscurities related to the ways
money were used during and after floods, and twice times
more often said that paying the tax is unfair or that they just
do not want to pay it.

Our results are rather at odds with the findings of other
researchers. Studies of Box et al. (2016), Duzi et al. (2017)
or Miceli et al. (2008) suggest men’s propensity (a higher
one compared to women) to adopt protective and mitigation
behaviours. In our study, however, women were more
concerned about, and involved in some practical mitigation
measures and preparations. Based on other studies as well,
higher risk perception (Bubeck et al., 2012; Ho et al., 2008;
Kellens et al., 2011; Miceli et al., 2008) and evaluation of
flood damages as more severe (Bird et al., 2013), could be
expected among women. Yet our findings do not confirm
such expectations, since in both cases men’s and women’s
views were relatively equal. Unlike the studies of Raschky
et al. (2013) or Henstra et al. (2018), suggesting there are
no significant gender-associated differences in willingness
to pay for flood protection, in our study such differences
were found. Women are more in favour of this kind of aid
than men, yet the amount of contribution cannot be too
demanding. Indications of differences associated with
preferred information resources (Box et al., 2016; Brilly and
Polic, 2005) were supported by our findings only partly.

4.8 The role of education

Amongst the respondents with the lowest educational
level (basic education), the preference of floods-related
strategy related to watching news, weather forecasts and the
Internet attained the relatively highest value (almost 24%).
On the contrary, higher educational levels (the highest
values for those with a university degree) meant higher
preferences for reactive strategies (escape, evacuation),
mitigation strategies (moving the furniture and using
appropriate materials, using sandbags), and precautionary
and protective measures (having things packed and ready,
building protective barriers).

Higher education meant also higher incidence of
commentaries associated with the awareness of the
constant threat, but also with optimism about the future
course of floods. Lower educational levels were linked with
more remarks about fear or about someone else’s blame for
floods. Respondents with basic education also attributed
the least significance to floods with respect to the local
quality of life.




MORAVIAN GEOGRAPHICAL REPORTS 2020, 28(3): 170-186

In line with the declared preferences for floods-related
strategies, the lowest educational level was associated with
the highest preference of the Internet as a source of floods-
related information. Somewhat paradoxically, however,
respondents from this group were not able (except in one
single case) to specify any relevant web page at all, and three
quarters of them stated they never use such web pages. For
comparison, the higher educational level was associated with
increasing interest in acquiring the information through
personal contacts, public lectures, newspapers, and less
traditional ways of spreading the information (e.g. leaflets,
crisis line). Also, the higher the education level, the higher
the knowledge about, and the more frequent utilisation of,
relevant web pages (in the case of those with a university
degree, the proportions reached about 50%).

Education also played a role with respect to funding.
The higher the education, the larger the disinclination to
participate directly. While nearly half of those with basic
education agreed with financial participation, this holds
true for less than one quarter of the university educated
respondents. The latter group most often (38%) mentioned
various “excuses” for why not to pay (“selective” participation
or, especially, “someone else should pay” kind of statements).
Yet, increasing educational level was also associated with
increasing proportions of respondents agreeing with
the flood tax (and the declining shares of those lacking
knowledge about it); while around 71% of respondents with
university degree agreed, the share dropped to 42% among
those with basic education. The two groups with higher
educational levels more often talked about solidarity and the
inexpensiveness of the tax, but they also more often alluded
to the overabundance of taxes. The other two groups more
often doubted the effectiveness and usefulness of the tax.

Our findings relating to educational level are partly in
line those of other researchers. In our study, respondents
with higher levels of education were not willing to pay more
for flood protection (cf. Henstra et al., 2018). As our data
suggest, they rather preferred to pay the less demanding
flood tax. Corresponding to Armas et al. (2015), we found
that higher education was not linked with increased flood
awareness — yet it is true that respondents with higher
education more often, in their (additional) commentaries,
talked about a constant flood threat. The studies of Botzen
et al. (2009) or Hudson et al. (2020b) indicate that higher
levels of education might be associated with lower perceived
risk or flood probability (such a finding was not confirmed by
our study) and with expectations of less severe consequences
of floods. As for this second finding, our results show that,
on the one hand, people with higher education, compared
to those with lower levels of education, considered floods
to be a more important factor in local quality of life; on the
other hand, however, they more often stated optimistic views
about future floods. A partial explanation of such optimism
might reside in what was asserted by Ho et al. (2008):
more educated people have a better overview of relevant
information and of particular mitigation measures, and so
they feel that they have more control over potential disaster.
Similarly, Hudson et al. (2020b) think that higher levels
of education may be associated with higher sense of self-
efficacy, i.e. of capability to employ adaptive behaviours. Our
data show that respondents with higher levels of education
demonstrated better knowledge and higher frequency of
utilisation of relevant web pages, more frequently they
adopted some floods-relevant strategies or mitigation
measures, and also less often blamed someone else for the
presence of the threat. The views that higher educational

levels might mean higher personal responsibility and
likelihood to adopt private mitigation measures (Henstra
et al., 2018; Soane et al., 2010), as well as better knowledge
about floods (Botzen et al., 2009; Ho et al., 2008; Lave and
Lave, 1991), were thus supported by our study.

4.9 Summary of findings and the viewpoint of PMT

We have found that most of the people living in the
case study flood-prone areas do not actively engage in
mitigation activities, especially when taking into account
private mitigation measures. Since, as our data suggest,
such a situation seems to result from an interplay of several
factors, the PMT (Section 2.5) can serve as useful guidance
for explanation.

From the viewpoint of PMT, individual motivations to
adopt protection/mitigation behaviours are based on the
interaction of the threat appraisal and the coping appraisal
(Birkholz et al., 2014; Bubeck et al., 2013; Fox-Rogers
et al., 2016; Grothmann and Reusswig, 2006). Both of these
perceptual variables need to be at a high level in order to
prompt mitigation action (Babcicky and Seebauer, 2017).
Threat appraisal consists of the perceived probability of
athreat (i.e. in this case, a flood), the level of which was, in our
study area, generally high, and of the perceived consequences
(and their severity) of a threat, the observed level of which
was rather moderate to low. A partial explanation of why
most local residents do not adopt any mitigation behaviours/
measures/strategies or underutilise the relevant information,
is thus that though they are aware of the threat’s constant
presence, their overall threat appraisal is simply not high
enough to motivate them to engage personally.

Another factor that needs to be considered as well is
the frequent occurrence of wishful and fatalistic thoughts,
resignation and a sense of helplessness, avoidance, or
conjectures of someone else’s responsibility. Firstly, such
views and standpoints (further) undermine the general
motivation to act (Bubeck et al., 2013). Secondly, they do
the same, even in cases of those people whose motivation
to act should be presumably higher, i.e. of those who
were personally affected by floods in the past, and who,
compared to the unaffected, subjectively assessed the floods’
consequences as much more significant (and thus their
overall threat appraisal could be, at least potentially, higher
as well). A third factor is the effect, described in previous
points, that can be reinforced if standpoints such as fatalism,
resignation or helplessness, meet with emotions such as fear
or worries, i.e. with the emotions which appeared regularly
in the respondents’ commentaries as well (see previous
parts of Section 4), and which should otherwise motivate
people to take up precautionary measures (Grothmann and
Reusswig, 2006). Another (fourth) issue is the propensity
to take such views and standpoints usually means that
people’s coping appraisal, i.e. the second main component of
PMT (expressing how people assess their abilities, including
the financial options, to adopt mitigation measures and
their efficiency in reducing the risk), is low (Fox-Rogers
et al., 2016; Grothmann and Reusswig, 2006).

In our study area, therefore, not only the threat appraisal
but also the coping appraisal seems to be an issue. The
vagueness in what to do, and the widespread presence of
“strategies” not really able to mitigate the floods’ direct
consequences, suggest that local residents doubt their own
abilities and self-efficacy in adopting measures effective
enough to reduce the damages and losses. Naturally, in
cases of particular groups of locals the situation varies.
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For instance, as our data suggest, the sense of self-efficacy
seems to be higher among respondents with higher
educational levels. Costs are an indispensable part of
the coping appraisal as well, and our observation that
perceived floods-related costs represent an issue for many
people living in flood prone areas is a finding that is not
exceptional in the Czech Republic (Bera and Danék, 2018;
Duzi et al., 2017; Ragka et al., 2020), or elsewhere (Kuhlicke
et al., 2020; Soane et al., 2010). As recently shown by Hudson
(2020), the Czech Republic belongs to a group of European
countries displaying the highest rates of unaffordability -
indeed, many respondents in our study clearly stated that
participating financially in mitigation activities is, either for
them personally or for their neighbours, unaffordable. Issues
of costs and affordability are linked also with questions about
insurance: not only do the pay-outs not completely cover the
costs of eventual reconstruction, thus leaving the households
to draw the resources from their fixed/limited budget (Duzi
et al., 2017), but the insurance itself is, as indicated by
relatively high proportion of respondents, unaffordable or
even inaccessible (see Sections 3.2 and 4.4) for many of them.
Not surprisingly, then, some respondents expressed feelings
of injustice as regards their potential (additional) financial
participation, especially in cases where they already paid for
the high insurance premiums. And the frequently occurring
unwillingness to pay associated with references to the
responsibility of somebody else, also does not seem to be a
surprise since, as explained by Soane et al. (2010), perceived
costs act as grounds for responsibility transfers.

The importance of costs is reflected also in the relatively
higher support for the less demanding flood tax, suggesting
that people tend to be solidary and do not have to principally
refuse to financially participate, yet the expenses cannot be
too high, and, moreover, the utilisation of the resources
must be transparent. Naturally, it is not clear from our
data what the prevailing standpoints regarding the tax
would be in the case that it was better known to people,
and how the local residents’ views on costs and financial
participation are influenced by the prevalence of the state’s
recovery expenditures and ex-post compensations in the
Czech Republic (see Section 3.2). As indicated by the studies
of Raschky et al. (2013) or Slavikova (2018), however, some
of the issues of insurance, perceived costs, or personal
responsibility and engagement, might be influenced by the
crowding-out effect (Section 2.3).

5. Conclusions and policy implications

Building upon the recent state of knowledge and the
relevant theoretical background, this study has explored
floods-related attitudes and the behaviours of inhabitants of
a flood-prone area in the region of South Bohemia. The study
has supported some of the key factors previously identified
as influencing flood-preparedness, but some of the findings
were at odds with those recorded elsewhere. Moreover,
several findings of the study brought out some novel insights
and incentives for further research.

Our results show that:

1. A minority of the local population has some strategy
or take some mitigation measures to deal with a flood.
Furthermore, most of the stated “strategies”, in fact,
cannot mitigate either the threat or the consequences of
floods. A large part of them represent general or vague
recommendations, ineffective procedures, statements
of resignation, or even mockery. Reactive procedures
associated with an already present threat outnumber
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preparedness and prevention. Only a small proportion
of the local population takes up any “real” mitigation
measures, and if they do so, simple and less demanding
measures prevail;

. A dominant part of the study area’s local population is

very well aware of the constant threat of floods. In line
with the previous conclusion, the general awareness and
preparedness are undermined by widespread presence of
wishful thinking, fatalism, and transfer of responsibility.
A similar effect can be associated with the perception
of floods’ influence upon the local quality of life: while
around one third of locals think such an influence is
significant (or rather significant), those who consider
floods to be less significant or insignificant prevail;

Local people, in general, feel sufficiently informed both
about the threat, and about the possibilities of the threat’s
mitigation; a minority of them asks for any additional
information. Local sources of information (broadcasting,
personal contacts, warning systems) are preferred as well
as the Internet. A minority of locals, however, knows and
uses the relevant web pages, and if they do so, they mostly
utilise them only once the threat is imminent;

. An unwillingness to participate financially in flood

protection or prevention activities and measures prevails.
Yet, relatively large proportions of locals are in favour
of such an idea. Especially in case of the flood tax, if
conditions such as transparency in using the resources
or reasonability of payments would be met, those
people agreeing with some kind of “smaller” financial
participation could potentially prevail;

Local people previously affected by floods, compared to
those unaffected, attribute more importance to flood
preparedness and to the uptake of mitigation measures.
They associate the flood threat with specific emotions
(fear), thoughts (wishful thinking), or environmental cues
(rain, river); they consider the influence of floods upon
local quality of life to be much more significant; they are
more interested in utilising information sources and they
know them better; but they are more sceptical and less
willing to participate financially in a flood protection;

Older people, compared to those younger, seem to be more
accustomed to floods, taking them as a regular (though
not insignificant) part of their lives and something that
can be dealt with one way or another. To acquire and share
information, they prefer personal contacts and do not
utilise the Internet. Rather than relying on any specific
mitigation strategies, they consider it a better idea not to
live in flood-prone areas, or, in case of life in such areas,
simply to get along with such a life somehow. They are
also more sceptical regarding personal responsibility
for flood mitigation, and regarding the effectivity (and
transparency) of using any financial resources to tackle
floods. The youngest people, compared to the other
age groups, least often talk about the need to avoid
life and construction in flood-prone areas; they rely on
the Internet and other (electronic) media as sources of
relevant information; they favour reactive strategies
over prevention and preparedness; and they most often
point to the personal responsibility of the people living in
the flood-prone areas, and, on this grounds, are more in
favour of financial participation in flood protection;

In perceiving, and reacting to floods, local women,
compared to men, appear to be more personally involved
and emotional; fear, hope, care, empathy, mercy, etc. are
much more prevalent amongst them. Women also attach
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much more importance to prevention and mitigation of
the threat and its consequences. Men, on the other hand,
tend to emphasise awareness, information, reasons,
responsibility and blame; at the same time they seem to
be more self-confident and elevated over worries. Men
are also more cautious and sceptical about financial
participation in flood protection, while women are rather
willing to participate based on the principle of solidarity
than on duty;

8. Amongst the local people, those with higher educational
levels (and especially those with a university degree)
demonstrate higher interest in being prepared for floods,
and more frequent uptake of mitigation measures; they
are more self-confident and optimistic about floods;
they utilise a wider spectrum of information sources
(and more often ask for their improvement); they have
better knowledge of relevant web sites, and use them
more frequently; and they prefer financial participation
based on solidarity (the tax) rather than on personal
responsibility. Lower educational levels (and especially
the basic education) are, on the other hand, associated
with more fear, worries and blaming; with preference
for the Internet as a source of information and, together
with other electronic media, as a basis of preparedness
(yet, also, with the lowest knowledge of relevant web
pages and their least frequent utilisation). The lowest
educational levels expressed the highest agreement with
direct financial participation and more scepticism about
the flood tax, and with less significance attributed to
floods as factor influencing the quality of locals’ life;

9. The application of PMT points to several factors
explaining why most people living in the study area do
not adopt any mitigation measures or strategies. Firstly,
though they are well aware of the constant threat,
their overall threat appraisal is lowered by the medium
to low importance attributed to the floods’ influence
upon local quality of life. This importance, and thus
the threat appraisal as well, is higher in some groups of
local residents, mainly among those previously affected
by floods; yet their awareness and preparedness are
often hampered by the non-protective responses (such
as wishful thoughts), the widespread presence of which
also indicates the low degree of coping appraisal within
the local population in general. Thus, locals seem to be
uncertain and self-doubting regarding their abilities to
mitigate the threat effectively, stating the related costs
and the responsibility of somebody else, as some of the
main impediments to their (more active) engagement and
participation. It is unclear, however, to what extent the
significance of perceived costs is influenced by the issues
of (un)affordability, and to what extent by the crowding-
out effect associated with the prevalence of the state’s
floods-related recovery/ex-post/ad hoc expenditures in
the Czech Republic.

There are several challenges and issues that need to be
addressed by relevant policy or programs in the study area
or elsewhere, in order to stimulate and bolster personal
responsibility, flood preparedness, and the uptake of private
mitigation measures. First, the effectiveness of private
mitigation measures and the drawbacks of non-protective
responses need to be addressed and communicated properly.
Our findings show how the vagueness in what to do, the
underestimation of or hesitations about one’s own abilities
to face and mitigate the threat and its consequences, and
the reliance upon non-protective responses (e.g. wishful
thinking, fatalism), weaken general preparedness. Second, to

achieve effective communication and cooperation, trust must
be developed and sustained between various actors, including
(local) governments and inhabitants: our study demonstrates
how the perceived lack of transparency in handling the floods-
relevant resources and the resulting doubts and uncertainty,
undermine responsibility and solidarity. On the other hand,
and importantly, trust cannot be interchanged with over-
reliance upon the help of someone else (e.g. government,
other members of the community), and this raises the
importance of partnerships encompassing mutual interest
and shared duties and accountability. Third, in line with the
second recommendation, the (potential) polarisation of local
community as “us” and “them” (such as “those affected” and
“those unaffected”; “those who should pay and those who
should not”, etc.) needs to be addressed carefully: our study
implies how such a polarisation, associated with disinterest
or ignorance, might weaken the social bonds, mutual trust
and solidarity, and the general sense of community and flood
preparedness. Our observations, however, also suggest how
the issue might be diminished through empathy, possibly
supported by sharing the views, experience and feelings
with one another (for instance, sharing the different views
of floods’ consequences for the local quality of life could serve
here as one of the suitable departure points). A fourth element
is that the characteristics of local populations, such as their
socio-demographic attributes or those relating to a previous
experience with floods, need to be carefully considered in the
planning and decision-making processes. Our results show
how these characteristics are linked with distinct views on
floods-related issues and with pertinent behaviours. Finally,
governmental assistance seems to be in need in the case of
individual limited options to realise particular measures
on their own, or in cases of specifically vulnerable parts of
population. In our study, for instance, we show how certain
people may experience difficulties with taking out insurance
or the costs of flood mitigation measures and activities. The
system of such an assistance, however, needs to be developed
constantly, taking into account the interlinked issues of (un)
affordability, social (in)equality and (in)justice, and personal
responsibility (including the implications of the crowding-
out effect).
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